ABSTRACT: We are using quartz crystal materials from the perspective of physics constitutive equation is deduced in detail combined with liquid Kanasawa drug response model of boundary conditions and Martin correction BVD equivalent circuit model; And application of the theory of transmission line theory and acoustic impedance load, the results may be useful as a QCM design -D model and response model and Martin mode, and then in-depth analysis under the conditions of liquid phase, frequency of drug the change of the influence factors, we put forward a new method for measuring the density of the unknown liquid viscosity. The main purpose of this chapter is to illustrate the viscous liquid medium contact conditions, a method based on the transmission line theory and the theory of acoustic impedance of the load, compared to the classical method is simple, accurate and effective.
INTRODUCTION
Quartz crystal microbalance, basically by the quartz wafer and the surface of the upper and lower two electrodes assembled together to form a sandwich resonators, shown in figure 1.It is the quality of an ultrasensitive sensors, can detect the sequence of ng (10 -9 g) micro quality change; Quality or correlation properties will detect and converted into an electrical signal through the final frequency signal to achieve the purpose of testing is to realize the agricultural pesticide residues, food safety, heavy metal pollution, air pollution, water quality analysis, medical diagnosis and treatment of new technology to detect the high accuracy detection and analysis, and a new direction, the prospects are very bright. First get the total equivalent impedance of the classic method, and then through a mathematical total equivalent impedance transformation to obtain equivalent resistance, the equivalent capacitance and equivalent inductance expression, in order to get the final frequency response of the application of resonance relational expression. This method, although correct and effective, but the process is fairly complex. So we tried to find a different angle from a relatively simple, accurate and effective way to solve this problem. Transmission line model can be caused by mechanical displacement of sound waves into electrical signals, and vice versa. Typically, the acoustic load (impedance) is a complex quantity, refers to acoustic wave device and the acoustic load entire load at the interface, attachment is not a material constant related to the characteristic impedance confused.
BASIC THEORY
Due to the inherent characteristics of the quartz material -piezoelectric effect and inverse piezoelectric effect of the presence of an alternating electric field is applied on the QCM electrode, the wafer will be expanded or compressed to form a mechanical wave along the axis, or mechanical axis, when the frequency of the alternating electric field is equal to when an odd multiple of the natural frequency of the quartz wafers, quartz wafers shear resonance frequency of the output signal of a stable, extended or compressed volume and intensity is proportional to the electric field. Lq thick quartz wafer, the fundamental frequency is represented by the following formula 
Where f 0 is the fundamental resonance frequency, ρ q is the density of quartz, µuartz elasticity coefficient, l q is the thickness of the quartz wafer, m q is crystal quality, A s a quartz wafer surface area. Due to the unique properties of quartz crystal material, making the quartz wafer by the external electric field frequency is an even multiple of its natural frequency, polarization-induced excitation average charge equal to zero, resonance does not occur. Therefore, only when the frequency of the external electric field of the natural frequency of the quartz wafers odd multiples, the resonance can occur. Overtone resonance frequency and the fundamental frequency is given by the relation:
Base quartz crystal frequency -harmonic response relationship is given by Fig.2 . Under the surface area, the material constants fixed case, you can get:
Wherein, △ m is the mass change of the surface of the quartz crystal. It can be seen that the change in mass of the quartz crystal frequency offset can cause, and the frequency offset its mass changes showed a linear relationship. Utilizing this property can be extended to obtain: quality quartz crystal frequency offset its surface adsorbed is linearly proportional. This is the basic principle of the QCM. Essentially, QCM measurement principle can also be understood as follows: When the film is adsorbed to the surface, QCM changes the equivalent impedance so that it's resonant frequency changes. Thus, closely related to the acoustic load material properties change with sheer mass deposition, the deposition process or quality, changes in material properties or by the chemical adsorption, physical effects. Acoustic load (impedance) change will lead directly to changes in electrical impedance acoustic wave devices. Once the thickness of the quartz wafer, its natural frequency is also determined; electrode is mainly to provide convenience to the quartz wafer alternating electric field excitation. Typically, the rigid adsorption, we only need to measure the amount of frequency change of the QCM can calculate the mass of matter adsorbed on the surface thereof; for Newtonian liquid medium, causing QCM frequency offset is caused by viscosity effect; for sticky elastic media, the situation is much more complex, the quality of the medium can cause the QCM frequency change, while the medium itself viscoelastic modulus will QCM frequency shift.
LIQUID QCM RESPONSE THRORY MODEL
It is not need to carry out a detailed analysis of the quartz crystal, only need to analyze the stress and displacement of the liquid crystal layer in contact with the Department, and then use the continuous stress conditions and displacement continuity conditions can get the results we want. Of course, in the following derivation made some approximations. Only consider single exposure, when the surface of the quartz wafer Newtonian fluid contact surface stress on the boundary conditions 0 failure. Stresses acting on the surface of the quartz, the effect is equivalent to the friction between the quartz wafer and fluid and the fluid between adjacent levels. Newton assume the stress and strain rate of fluid deformation is linear. Figure 4 shows a crosssectional view is placed QCM viscous liquid, containing an air layer, four-layer structure quartz layer, and the fluid layer of quality layers. Added an additional layer between the quartz and the fluid layer quality layers of finite thickness, and provides two quality layers are located on the upper and lower surfaces of the boundary conditions. When the thickness of the mass layer is much smaller than the wavelength of the acoustic wave propagating therein, the layer quality can be considered concentrated in the infinitely thin quartz, the fluid at the interface, so the four-layer structure can be reduced to three. Determine how the elastic damping is usually very complex, depending on the temperature, frequency and vibration mode. However, the quartz crystal in sound attenuation by viscous damping to make the appropriate description. The presence of acoustic impedance frequency response of the QCM to its surface load strict correspondence relation, and the load impedance of the surface acoustic wave and the acoustic wave conduction velocity QCM stress related, namely:
Surface contact, Newtonian liquid medicine, taking the thickness of the thin liquid layer dy do stress analysis, due to the density and viscosity of liquid is fixed, so once you determine liquid and loaded into the surface of the sensor, the frequency offset caused by the fluid properties corresponding to a certain and constant. We also know that there are certain linear proportional relationship (that is, the linear proportional to established the drug in only) within the scope of direct use of the density of the fluid can isolate the relationship between the frequency offset its sensor surface quality, further liquid viscosity can be calculated.
CONCLUSION
Analytical chemistry and the vast majority of biomedical experiments of liquid environment. Therefore, the research in the field of chemical and biological medicine analysis has some positive impact. Our first application from a physical point of crystal material constitutive equation and boundary conditions derived liquid drug response model in detail and Martin correction BVD equivalent circuit model; Then apply the theory of transmission line theory and acoustic impedance load, again to get response model and Martin model. Comparing the classical theory and transmission line theory and acoustic impedance load derivation results: with acoustic impedance load derivation method is simple, accurate and effective based on the transmission line theory, the liquid phase, the viscoelastic modulus of the film will lose the introduction of mass effect. Popular QCM design -D at present, put forward to improve the measurement precision, and put forward measuring method based on the system architecture of the steady-state responses of based on steady state method.
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